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SCIENTIFIC NOTE
SURVEY OF AEDES AEGYPTI EGGS IN AND AROUND HOMES IN
TUCSON, ARIZONA
JASON T. BOTZ
Department of Ecotogy and Evolutionary Biology, 1200 Sunnyside Avenue, University of Kansas,
Lawrence, KS 66045-7534
ABSTRACT. The abundance and location of eggs of Aedes aegypti were evaluated through inspection of 24
Tucson homes during the winter of 1998-99 to assess the potential of the mosquitoes to overwinter in this area.
Eggs were found either indoors or outdoors in 46Va of residences surveyed. After immersion in water, about
23Vo of eggs found indoors hatched, and about 5Vo of eggs found outdoors hatched.
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The mosquito Aedes aegyptj (L.) is an avid biter
of humans and a vector of the pathogen that causes
dengue fever, and is found mainly in urban settings
in the tropics and subtropics of both hemispheres
(Matheson 1929, Christophers 1960). Before 1947,
the northern range of Ae. aegypti included southern
Arizona, but the mosquito was eliminated from the
southwestern USA and Mexico through eradication
efforts in the late 1940s to early 1960s (Pinheiro
and Corber 1997). However, the mosquito has since
regained most of its former range, and starting in
the mid-1990s, it has been found each summer in
the city of Tucson in southern Arizona. Meanwhile,
global incidence of dengue and dengue hemorrhag-
ic fever has risen dramatically, and the geographic
extent of epidemic activity has followed close be-
hind the expanding range of Ae. aegypti (Pinheiro
and Corber 1997, Rigau-Perez et al. 1998). These
factors have prompted renewed emphasis on con-
trol of the mosquito vector (World Health Organi-
zation 1997).
Many of the Tucson residents that I interviewed
reported that they could hardly step outside their
homes on summer days without receiving numer-
ous mosquito bites. The mosquitoes causing this
nuisance are most llkely Ae. aegypti, because this
species is the only daytime biter prevalent in Tuc-
son (Ramberg, personal communication). Further-
more, the residents generally claimed that they first
began to experience problems with mosquitoes just
2-3 years earlier, coinciding with the recent reap-
pearance of Ae. aegypri in Tucson.
Knowing whether or not a viable population of
Ae. aegypti remains in Tucson during the winter
would be useful for effectively managing the mos-
quito population. Although any life stage of the
mosquito could overwinter given hospitable tem-
perature and humidity, preliminary observations
suggested that larvae were rare, and adults were
either too rare or too elusive for detection by a vi-
sual survey ofresidences. Therefore, this study was
restricted to determining the prevalence and loca-
tion of eggs of Ae. aegypti in Tucson residences
during the coolest months of winter.
Between January 11,1999, and March 20, 1999,
24 Tucson residences, including house interiors and
yards, were inspected for the presence of eggs of
Ae. aegypti. The survey area was 1.6 km (north-
south) by 6.4 km (east-west), and was located near
the geographic center of the city.
Objects that were inspected included the interior
of all watering pails, recently used vases, water-
catching plates under potted plants (under-pot
plates), fountains, and pet water dishes, as well as
any other container that could have contained
standing water. The eggs on each substrate were
counted by close visual inspection (counts of larger
numbers of eggs will have greater uncertainty).
Only 2 counts exceeded 1,000; these counts were
stopped and recorded as 1,000. A flashlight was
used in shaded areas, or where the surface of the
container was dark or covered with soil, to improve
visibility of eggs. All eggs were counted, whether
l iving. dead, or hatched.
Where possible, the eggs in a container were
tested for viability by immersing them in tap water
to a level about 2 cm above the highest eggs (tap
water was used to simulate the hatching conditions
that would commonly occur in a residential con-
tainer). The immersed eggs were kept indoors on
their original substrates at approximately room tem-
perature. The number of eggs hatched from each
substrate (Table l) was determined by counting the
number of larvae that emerged within 3 wk after
immersion. A sample of 7 of these larvae was
reared to adults, all of which were determined to
be Ae. aegypri (Darsie and Ward 1981). Possible
confusion with similarly marked Aedes papago Za-
vortink was considered unlikely given this native
mosquito's restricted range in the distant desert
mountains (Zavortink 1972; Ramberg, personal
communication).
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Thble 1. Hatching of Aedes aegypti eggs after
immersion in water.
gypti eggs. Even so, it is not known if eggs in res-
idences represent an important source of new mos-
quitoes in the spring. Eggs may be deposited in
containers that are drained too frequently for the
immature stages to complete their development.
However, the most common residential egg-harbor-
ing substrates were plant-watering pails, which if
not completely drained for a week or more can pro-
duce adults. Further study will be needed to deter-
mine whether the first Ae. aegypti adults to appear
in the spring arise from eggs or are overwintering
adults, and to establish the relative importance of
residential versus nonresidential sites such as cem-
eteries or junkyards as sources of mosquitoes that
attack Tucson residents.
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No. eggs
on o/o eggs
Location substrate hatched
Watering pail 1
Watering pail 2
Under-pot plate I
Total from indoors
Watering pail 3
Watering pail 4
Under-pot plate 2
Dry fountain stones
Total from outdoors
Indoors
Indoors
Indoors
Outdoors
Outdoors
Outdoors
Outdoors
t20
1 0
1 0
t40
t 9
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z)
o
0
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5
Of the 24 residences surveyed, lTVo had eggs
indoors only,2l7o had eggs outdoors only,8Vo had
eggs both indoors and outdoors, and 54Vo contained
no eggs of Ae. aegypf/. Houses that were positive
for eggs ranged from the westem to the eastern
edge of the survey area. The average number of
eggs per surveyed residence was greater outdoors
(280) than indoors (24), althottgh the difference
was not statistically significant for this sample size.
The proportion of eggs collected that hatched with-
in 3 wk of immersion in water was higher for eggs
collected indoors (23Vo) than for eggs collected out-
doors (57o) (Table l).
Analyses of these data provide qualitative in-
sights into the bionomics of overwintering Ae. ae-
gypti in Tucson. They reveal that viable mosquito
eggs are present during the winter in residences. If
the residences surveyed are an unbiased sample of
all Tucson homes, then the mean proportion of
homes infested in the city is 46Ea (957o confidence
interval, 24-67Vo). However, because the partici-
pants in this survey were drawn from a neighbor-
hood mosquito watch group (i.e., those residents
who are most informed about the biology of mos-
quitoes and the importance of eliminating breeding
sites), these data probably underestimate the actual
proportion of Tircson residences containing Ae. ae-
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